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A Study on the Blanking Characteristic of
Anti- Vibration Sheet Metal

K.B. Lee, Y. G Lee, J. H. Kim

Abstract

In order to study the shearing characteristics of anti-vibration sheet metal which has been bonded by resin, a blanking die of
40.02mm was manufactured to blank a material and it is used to reduce vibrational noise. The variables employed in this study
were 1) Clearance 2) types of stripper plate, and 3) types of the die design technique. These variables were used to study the
effects on burr height, diameter of product, and camber height. Lastly, the effect of the position of the rubber during blanking
was observed. In the case of burr height from experimental investigation, the push-back die, combined with a movable stripper
plate, resulted in the concentration of additional pressure between the cutting edges, meaning the crack initiation was delayed.
This result was not affected by lubrication, although appropriate lubrication is preferred to enable a longer lasting die in terms of
wear, which resuits from the presence of adhesive as the sheet metal is blanked. In the comparison of diameter measurement, the
push-back die, combined with the back pressure from the knock-out plate showed a favorable precision. The use of the push
back die with a fixed stripper plate, with a 4.5% clearance, showed better accuracy in the diameter measurement. For comparing
camber height, the push back die resulted in less cambering than the drop-through die. Also, the larger the clearance, the greater
was the camber height. Considering experimental results, the shearing of anti-vibrational sheet metal is best achieved when the

rubber is laying on the top, blanked with a fixed-stripper plate in a push-back die, with a 4.5% clearance.
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Fig. 2-1 Composition of anti vibration sheet metal
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Table 2-1 Mechanical properties of anti-
vibration sheet metal by tensile test
Thickness T.S Elongation
(mm) | (Kgf/mn®) (%)
Anti-vibration 1198 79 4
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SAE1010 0.394 38 3
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Table 2-2 Experimental condition for blanking

‘T'ypes of | Types of Position of |, ance
. yp e Lubrication ] rubbet N Remark
steipper plate | die plate (%)
layer
Push~-back
Mbvable
stripper plate Dis : D02
Drop-through Labricati Rubber Punch :
reeton | v 18 | 289.38018%)
239,52(1.5%%)
45 239.85(7 5%)
Nea Rubber 75 ubricating oil
Pusti-back | lubrication bottom LG-caltex
rando 46
Fixed stripper (IS0 VG 4B)
plate
Deop-through

3 AgZED o D
31 69 5 @

2 B8 AejolA Fig 3-1 3 Zo]FA| W o
olRtt: #EFY Yol ¥ Folst 0.03-
0.05mm WA Jelgth nFYRdE e 2
EAeS AT 9 ¥y Fol7t & AY =2
of FAQlol 27 ¥A YEh k. & FAH
tlol9} 7154 AEZHTE ALEEHA HY olE
7 4Eol @ FH AAdd FEHe 74
AL AAEE 29 AAE T EF
7} #AE I, ol o] frE s HA FE YW
o] 2A% A FUY 2A7F o dAHEA I
o Hol AZ ¥ Folg FI/MAIIA Bk B
29 9o wE 4 ZAE 2Y Y EYEdY
A7 {8 FY W B ¥rb 0.02-0.05mm 2
A vebdsd, oA A FH A FANA

—31—



olg Holm7t et A FA9 BA & BL
B} o 294 st 940 Hol ¥ Eolg A
o} w3 Ao #n YA wE ¥ Fo|7t ¥FF
tolnct FANY thole) Fgo] FriEE FEYe
2 Qs o A zolvde AE A 1T W AF
o AUEE YA e gH F AXE o dds}
= Aol uigAY o de.
0.30
0.25
- Rubber Bottom
—~ 0.20
£
£
E 0.15
e .
§ 0.10
0.05 4 —
0.00 v Y v T v T
[ 2 4 6 8
Clearance(%)
(a) Drop-through die
0.30
0.25
—=&— Rubber Top
€ 0204 |- &--- Rubber Bottom
£
g" 0.15 4
£
@ 010 o
0.05 4
0.00 v ¥ v T v T

Clearance(%)
(b) Push back die
Fig. 3-1 Comparison burr height according to
clearance and type of die(fixed stripper)

E3 $E3 tho], 7154 2EZHTBY Y E
A7t 1.8%Y 74$< Photo. 3-1 94 BHol& nje} o]
ZZ u 44 WHo $£F F287] Y9 AWst ¥

Aste] AE A FE3A Hol AF EFo] Aotk

(a) Front view (70 x )

(b) Top view(70 x )

Photo. 3-1 Occurrence of burr on the sheared
face at very small clearance

(clearance 1.8%, movable stripper
plate, drop-through die, rubber-top)

32 ¥4 53 244

AE Aol 40.02mm Y& 1Y W B AT
oA Add ZE AHL FY = BAGlol
tlo] A7t AF ASFHET} 0.046-0.162mm H =
AA Jelkth. 53] Algo] 2 BEQ FEY
AFo] 2zgW HPJoz Qs HYW Fo AF
B} 0.03-0.05mm A JElGow, o]} 22 &
e nR4 2EHY FxA AET Fig 3-2
9] Aoy E EZL AL Boln Utt. FF
Hog ZAEH u #F3F clojuu FAW o
oAl B} tho] o] ZHTY A FLE, 19
3 FAY o] FRoM Y LEHHIS
AHSHAA EAZE 45%Y W AY ALE A&
g Yehda o,

2EHTE AA P tho] MA FARF
2 9L AR gu Jon, A7 ST
= AF AFE Zastiot AA3 Frksta o
t A%< Jehla gloj B A3 gdd A
Ao Ag JMFole HH FA 2ol YE
TE gt

Photo. 3-2 3} Photo. 3-3 & ¥ &, E¥ Al
el dade P4e vme Aol W By
9] 7% w7l Adde] & 91 9o HAE
Al vEY F7tE =olg dFol FUHHE 9
o] Hu, =3 ERYA A Ao dojups o
ol u7l YR Qo] 2T YW Jgoz
E Aol ZFutsle Yo] A} FA UG &
538 vmsle 2Y FANFPANA FIHFQA A
Ao FA ERF0 45 5o o8 o 2
A Ydelga Qo FA RPN E AdHo| Thol
Zuylo] niRdo] FrlshAA HFA s AdH

SO B 0.

32—



of T2 B0 ZA Rolm Utk E=F tho] o=
AFAZE Faslo] glo} g AR Ade B2 ¢

Aol yehg Aoz BT

Rubber
Fracture

Burnish

kdhesive
coated area

Adhesive

Fracture

%94 ™ Burnish

(a) Drop-through die

(b) Push-back die
Photo. 3-2 Comparison of sheared face in case of

rubber-top position (clearance 4.5%,
movable stripper plate)

Fracture

Adhasive
coated area

Adhesive

Fracture
Burnish

Aubber
coated area

Rubber

(a) Drop-through die

(b) Push-back die

Photo. 3-3 Comparison of sheared face in case of
rubber-bottom position (clearance 4.5%,
movable stripper plate)

40.20

40.15 4 —a— Rubber Top
4 Rubber Bottom

40.00 v v T T

Diameter(mm)
b3
H

Clearance(%)

(a) Drop-through die

-—a-— Rubber Top
-4 Rubber Bottom

40.20

40.15 4 L

o \ |
/l

40.05 4

Diameter(mm)

40.00 r v .

Clearance(%)

(b) Push-back die

Fig. 3-2 Comparison of blank diameter
according to clearance and types of
die (fixed stripper plate)

33 @y 53 @

Fig.3-3 & tho] Fxo] w& A A4S B
F3 9. #5Y tholdixe ¥t dd W

o
YFoz EAN9 HD 859 RUE ¥
a9 (a)9} Zo] ¥ didol WAL ¢
FAW cholo ME FolR dFo] AR &S
o FRFE Aurt S A WY
22 wygs el & AFolre #
AFA 7} tho] UHel] R Id Hpole Fobx
5ol F7HEkA 2¥e % 2L 9 A
(reverse camber) &d/do] YERAT]H

AF H7A w9 npriA g 2y HYd
o AHFo] o] & ASE YERH F H ¥
o], A AEx, AW FT& FTF AT 1| AN
e Aae HHE F HAAE ddde= 3ol
FAL F3NE F de FHeE #AHUY &
3 FEPEGE FAY tholox AW Fo] 2
Roz Yels, S F7tol mel B Fo] 1

Lo kR

—33—



AstA Z7hst AR 10% T|THe] SA AL Ao
t 5 9o AL Aoz yeuth AuF]
01*15 #z G " Folgt F&A FA TR
o 7Y HAES TEUA HIsHA Hol, #EF
2y BYY ALole EA 1.8%, 7.5%0]A 7w o]
A Jeda 9

Punch
Workplece

”_Knock-out plate

(a) Drop-through die (b) Push-back die
Fig. 3-3 Difference of deformation after blanking
die

—&— Rubber Top
014 - Rubber Bottom

0.02 4 . ————a

T T T
0 2 4 € L]
Clearance(%)

a) Drop-through die

€ Q.14 4 N
£ 512 » Rubber Boftom
]
€ 0.10
3

0.08
% 0.06
o©

0.04 "

0.02 4 R e T

e
»

T T T
[ 2 4 [ [
Clearance(%)

(b) Push-back die
Fig. 3-4 Comparison of camber according to
clearance and types of die (fixed

stripper plate)
4. HE
E =82 £ B Zed AZwe A=
& A3tz go] A% 40.02mm o £37 I

AL AF 2E ol AHgHn 3
#¥e AYudos 49 23S AI%A o
2t

i
rir
o 2,
B oo ox

AFY FH42 Fdo] Y& ¥ FoldA
FA Y tholet 7HE4 2EHBS AEE A¢
Ao 7HEAE §F7 g¥el d8 FH9 &A
of Zgsol #4 TAL At AAY AN
& F7MAI7IE BEAUE RSy, & &Y 23
o FAl W Fol7t 2F A Yebwth

2. AF F299 A 2FE F2 Ao Y
Elgx| gt EAl7F F718kE & 2o #Aglo]
ol A&t A F7het R

3. &8, 7889 9o B AF dHA
T A9 Aol7t gl ALz Ygwt. 1Y A
e AdAols AFA BA, tho] FY
o 8 &4 HBE 39 vlE, £ F& ¢
A A &8 Aol HQdr}

4. AAGT A7 USE TF ALE SA
A AlAol B HEQ AH9 AFo] UMW F
9 AERT 0.03-0.05mm ZA YEbtoH, 27
273 ANE FFHoz AET u FAW t}o]
FzoH 144 2EWVE AHLHEN B4
45%d W AY AL A5E Uy gl

5. WuEEY Ao #EPRTGE FAY ¢
ool o] He Aoz yehta, EA9
Z7}ol m} Auizko] vlASA Zrkstn AT
10% wTke}l B4 28 Aol BA Ggo] L

Aog Yehtes A ¢ F Urh

6. ¥ Fol, X AR, AY T& THHe=
23HE o A FA¥ AL HHE F AAE
g FElol A, 34 2= H —‘M“%‘ thol+
Z, aga EA 45%NA HAg 7tEE st A
o] T4 F4S AT HFH xR EMEI?M

eSan oy |

[1] ATHEE=, A/ #WEmTo #REQ) , &
%, Vol. 16, No. 3, pp. 70-77, 1950

[2] K. Maiti S., A. Ambekar A., P. Singh U., P.
Date P. and K. Narasimha
of some process parameters on sheet metal blanking",
J. Mat. Proc. Tech., Vol. 102, No. 1, pp. 249-256, 2000.

{31 Masao Nobuhiro  Koga,

“ Improvement of Sheared Surfaces of Sandwich

Sheet Steel”, JSTP Vol. 31 No. 354 pp. 929-934. 1990

[4] Susumu Yamasaki, Tatsuo Ozaki,

"Assessment of influence

Murakawa, -

“Shearing of
Inclined Vibration Damping Steel Sheet”, B A¥I#:jn
TEe #3346 53782, pp.844-849. 1992

—34—



